Target selection of heparan sulfate hexuronic acid 2-O-sulfotransferase.
The signaling of various molecules involved in development and regulation of cell growth are regulated by heparan sulfate (HS). Specific binding of HS to ligand proteins depends on the HS sulfation pattern, where the spacing and number of O-sulfate groups are of special importance. HS 2-O-sulfotransferase catalyzes 2-O-sulfation of glucuronic and iduronic acid residues with a 5-fold higher preference for iduronic acid, as inferred from previously determined kinetic parameters. To study in more detail the regulation of HS hexuronic acid 2-O-sulfation, we tested the ability of the enzyme to catalyze glucuronic acid 2-O-sulfation in polysaccharide mixtures with different glucuronic acid/iduronic acid ratios, using 3'-phosphoadenosine 5'-phospho[(35)S]sulfate as sulfate donor. The 2-O-sulfotransferase revealed a more pronounced preference for 2-O-sulfation of iduronic acid than predicted. Even incubations with a 99:1 ratio of glucuronic acid to iduronic acid resulted in almost exclusive iduronic acid 2-O-sulfation. Unexpectedly, when the 2-O-sulfotransferase was co-immunoprecipitated with the glucuronyl C5-epimerase (that converts glucuronic acid to iduronic acid), both glucuronic acid and iduronic acid residues were sulfated to the same extent when a polysaccharide containing only glucuronic acid was used as a substrate. Attempting to understand the mechanism by which extended regions of iduronic acid 2-O-sulfation are formed during HS biosynthesis, a (3)H-labeled N-sulfated iduronic acid containing octasaccharide substrate was incubated with the 2-O-sulfotransferase and 3'-phosphoadenosine 5'-phosphosulfate. The 2-O-sulfotransferase showed a preference for mono-2-O-sulfated substrates as compared with octasaccharides with no 2-O-sulfate group.